Synthesis and brush border expression of intrinsic factor-cobalamin receptor from rat renal cortex.
The main objective of the current study was to investigate the factors that affect brush border membrane expression of intrinsic factor-cobalamin receptor (IFCR). Because of high levels of IFCR expression (Seetharam, B., Levine, J. S., Ramasamy, M., and Alpers, D. H. (1988) J. Biol. Chem. 263, 4443-4449) in the rat kidney, we have studied the synthesis and expression of IFCR using rat cortical slices in culture. The IFCR activity in the renal apical brush border was maximum from rats between the age of 20-24 days and about 75% of the activity was lost from the isolated apical surface membranes following culture of cortical slices with nonradioactive intrinsic factor-cobalamin. However, the membrane IFCR activity recovered to 100 or 75%, respectively, when the slices were cultured with intrinsic factor-cobalamin mixed with either leupeptin or chloroquine. When these lysosomotropic agents were added during the metabolic labeling of the cortical slices with trans-35S-label neither the synthesis nor the amount of [35S]IFCR transported to the apical membrane was inhibited. However, with the addition of colchicine, the apical membrane expression of [35S]IFCR was inhibited by 75-80%. Metabolic labeling of cortical slices with trans-35S-label and immunoprecipitation of the Triton X-100 extract from the total, internal, and apical membranes revealed the presence of a 230-kDa band following sodium dodecyl sulfate-polyacrylamide gel electrophoresis. With either continuous or pulse-chase labeling of the cortical slices, the amount of 230-kDa [35S]IFCR recovered in the apical membrane did not exceed 10-15% of the total labeled receptor synthesized. Based on these and our recent studies (Seetharam, S., Dahms, N., Li, N., Ramanujam, K.S., and Seetharam, B. (1991) Biochem. Biophys. Res. Commun. 177, 751-756), we propose that rat renal IFCR is synthesized as a single polypeptide chain of 220 kDa and is transported slowly to the apical membrane during which four or five N-linked oligosaccharides are processed to the complex type. Moreover, the brush border expression of IFCR is regulated by the biosynthetic and not by the endocytic pathway.